selection of patients was exercised by the author, and the clinical diagnosis and electrocardiographic interpretations were those of the clinician concerned.
(1) The transaminases, SGOT and SGPT, were estimated by a modification ofthe colorimetric method of Reitman and Frankel (1957) .
(2) "a-hydroxybutyrate dehydrogenase" activity was assayed by the colorimetric technique of Rosalki (1962) .
(3) Creatine kinase was estimated by a modification of the colorimetric method of Ennor and Rosenberg (1954) for tissue extracts. This method (Griffiths, 1965a) , which is particularly well suited to carrying out large batches of estimations, depends on the measurement of the creatine formed during the course of the reaction.
Apart from the transaminases, in which the familiar Karmen-Wr6blewski units have been retained, the results are expressed in International units. The normal range of values for each parameter is shown in the Figure. Table I summarizes the results which areclassified as raised, equivocal, or normal, in the 145 patients. All three estimations could not be performed in every case (e.g. haemolysed sera are unsuitable for the transaminase and dehydrogenase assays). All three methods were highly successful in the diagnosis of myocardial infarction, but in the other conditions, i.e. coronary insufficiency, angina of effort, dissecting aneurysm of the aorta, tachycardia, pulmonary infarction, pneumothorax, and chest pain of uncertain etiology, results were variable.
RESULTS
Myocardial Infarction. The data from the 79 patients suffering from a myocardial infarction have been assembled in the Figure to Agress, 1959) , and the only points worthy of reiteration are, first, the importance of correct timing of the specimens in relation to the onset of the symptoms, and, secondly, that the test lacks specificity, as abnormal levels of SGOT occur in a great variety of conditions and even in normal subjects. Nevertheless, experience shows the test to be a valuable diagnostic aid provided it is used correctly and the results are interpreted carefully in the light of the clinical findings.
The SHBD results are substantially in agreement with those of other workers (e.g. Elliott and Wilkinson, 1961) . Although not specific for myocardial infarction (Elliott and Wilkinson, 1963) , the test is more specific than. SGOT in that it measures mainly the electrophoretically fastest migrating isoenzyme of cardiac muscle, and the longer period of raised serum enzyme activity following an infarction is an advantage. Its biggest drawback is the ease with which enzyme contained in the red cell is released into the serum (Smith, 1964) , a drawback shared by SGOT to a lesser degree (Karmen et al., 1955) . Creatine kinase, on the other hand, is present in human red cells in negligible amounts (Solvonuk, McRae, and Collier, 1956) .
The changes in serum CK activity closely parallel those of SGOT. However, the liver damage, which is not uncommon following a myocardial infarction (Rosin, 1961) , leads to a prolongation of the high levels of SGOT and a rise of SGPT: a modified pattern does not occur with CK as serum levels of this enzyme are unaffected by liver damage. High levels of serum CK occur in the dystr.ophies (Ebashi et al., 1959) and in hypothyroidism (Graig and Ross, 1963) There is little to choose between the three enzyme tests in this instance. Of the two patients with abnormal CK levels, one had an equivocal electrocardiogram, a raised erthrocyte sedimentation rate and white cell count, the last two settling with bedrest, and a raised SGOT. SHBD was normal. Two months later the patient was readmitted with an unequivocal myocardial infarction. The second, who had suffered a previous infarction, was admitted the third day following the onset of his symptoms. The SGOT level was marginal and the SHBD normal. CK was mildly raised for a resting patient but of the order usually found at this stage in myocardial infarction. The patient with the raised SHBD was admitted 10 days after the onset of her symptoms, so that a normal transaminase and kinasewere to be expected. The electrocardiogram showed ischxmic changes. As the dehydrogenase remained abnormal for three days, one wonders if the enzyme test might not have been the more accurate indicator.
(2) Angina of effort. No clearly abnormal enzyme levels were recorded in any of the patients, an observation in agreement with those of other workers using the dehydrogenase and transaminase tests. The two with marginal levels of CK both had specimens taken soon after admission and the levels became normal after a few hours' rest. Ambulant patients tend to have higher levels than resting patients (Griffiths, 1965b) , which may explain these results.
(3) Dissecting aneurysm of the aorta. Both patients had abnormal levels of CK suggesting an incorrect diagnosis of myocardial infarction (the diagnosis was proven at necropsy). SGOT in this condition is known to give variable results, so that with the limited information available it seems unlikely that existing biochemical methods will distinguish between an infarction and dissecting aortic aneurysm.
(4) Tachycardia. This group of patients with severe tachycardia are very interesting, for all had abnormal CK levels. Two also had a raised SGOT. Prolonged exercise considerably increases the serum activities of some enzymes, expecially CK (Griffiths, 1965b) , and a sustained tachycardia could be regarded as prolonged exercise of cardiac as opposed to skeletal muscle.
Pulmonary Infarction. The results in these patients do not suggest that the biochemical tests are likely to distinguish unequivocally between pulmonary and myocardial infarction. Transaminase has failed in this respect. Claims that lactate dehydrogenase is more successful have been made (Wacker and Snodgrass, 1960) , and abnormal levels of SHBD in this condition have been recorded recently (Stuart et al., 1965) , confirming doubts as to the value of enzyme tests in this condition.
Acute Chest Pain of Uncertain .Xtiology. The high proportion of patients in whom no final diagnosis was reached is an indication of the difficulties inherent in this problem. A majority (Table I) had normal serum enzyme levels, but in the others the biochemical and clinical findings were equally equivocal.
Thus, the results of enzyme tests in acute chest pain are seen to show inconsistencies. The diagnostic problem can be considerable, and though much light on the diagnosis may be thrown by all or any of these tests in myocardial infarction the view that "the ideal biochemical test for myocardial infarction does not exist" (Lancet, 1958) remains uncontradicted. Nevertheless, Elliott and Wilkinson's claim (1962) that the SHBD assay is "the most appropriate enzyme test at present available for the confirmation of suspected myocardial infarction" is difficult to resist, providing the most stringent precautions are observed when handling the blood samples.
SUMMARY
The sera of 145 patients presenting with acute chest pain were examined for glutamic oxaloacetate transaminase, "a-hydroxybutyrate dehydrogenase", and creatine kinase activities. The transaminase activity was raised in 87 per cent, the dehydrogenase activity in 97 per cent, and the creatine kinase activity in 96 per cent of cases of myocardial infarction.
Raised serum enzyme levels were obtained on occasions in other conditions presenting with acute chest pain, but both patients with dissecting aortic aneurysms, and all 5 with severe tachycardia, had raised serum levels of creatine kinase.
The view is expressed that though assays of the dehydrogenase and kinase are superior to the glutamic oxaloacetate transaminase as diagnostic aids for cases of myocardial infarction, it is doubtful if there is sufficient improvement to warrant replacing this familiar and well-tried test, which is in current use in most clinical laboratories, by one of the newer techniques.
